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Hitchhiking Effect and Responses Analysis about 100-Seed Weight of Wild Soy—
bean Chromosome Segment Substitution Lines

WANG Jiuzhen' WANG Dan-hua' MA Zhanhou' GU Yue' ZENG Qingdi' LIU Chun-yan® JIANG Hong-wei’
CHEN Qing-shan'

(1. Agronomy College Northeast Agricultural University Harbin 150030 China; 2. The Crop Research and Breeding Center of Land-Reclamation of
Heilongjiang Province Harbin 150090 China)

Abstract: The hitchhiking effects in the advanced wild soybean chromosome segment substitution lines with selection under
100-seed weight conditions were analyzed by scanning multiple molecular loci. The lociare connected with 100-seed weight and
their response in selection condition were analysized. 28. 10% of the loci in random population were detected with segregation
distortion( P <0.05) after selection in view of 100seed weight the segregation distortion of allelic genes was reduced but
the degree of segregation distortion increased. The segregation distortion ratio reduced to 4. 13% and 23. 14% the variation of
chi-square reduced to 0166. 67 and 0. 01-81. 30. Twelve putative 100-seed weight related loci were obtained using chi-square
test ( P <0.05) by comparison of the introgressive frequency of alleles between random population and selected population.

Keywords: Soybean; Chromosome segment substitution lines; Hitchhiking effect; Responses analysis

QTL
( hitchhiking effect) o AN o
(AN 10 ! » Lukens
12
13
Lo RIL 7
3 3 o
1 RIL 11
’ SDRs
15
2 QTL
o 5 QTL o
120144225
: ( NECT4207-01) ; (ZD201213) ; EZKFERZEILETH
(31401465); ( LBH-Z12035) ; (2012M520030) ;
(2014CJHB0O04) -
(19899 o E-mail: wjzwjz1 1589@ 163. com,
(19839 o E-mail: 3994102@ 126. com.
(19739 o E-mail: qgshchen@ 126. com.



951

e RIL

QTL
BC, F,
QTL o
1
1.1
7YD00006
14 N N
2012 BC, F, o
2011 195 BC,F,
( ) 2011 N 130
130 ( BC,F,)
(E126°18” N45°367) o
2 m 60 c¢cm 5 cm
1.2
1.2.1 2012
5
14 7ZYDO00006 10 o
{ » e
100
1.2.2 BC, F,
130 10 14 10
14 17.48 ¢
1.84 ¢ 14 1
15.64 ~19.33 g, BC,F, 130
15.64 ~19.33 ¢
19.33 ¢
15.64 ¢ o
1.2.3 2011 BC,F,
195 ( )
CTAB ” DNA.
Soymap2 1 000 SSR
20
121  SSR

130 BC,F,

o A 14
B 7YD00006
AB C
1.3
X2
X2 sz).os i
2
2.1
BC,F, 121
SSR o
130 °
121 14 224 752
14 ZYDO00006 732
121  SSR
14
58.46% ~ 100.00% . ZYDO00006
0~41.54% .
14
80.99% ~99.59% Z7ZYD00006 0.41% ~19.01% -
121
28.10% (P<
0.05)( 1) 20
C2.E T 3
17 o
2.2
BC,F,
121 SSR
1 802 14 70
ZYD00006 64 o
121
14
53.75% ~100.00% . ZYDO0O0006
0~46.25% -
14 85.95% ~
99.17% 7YD00006 0.83% ~ 14.05% - 121
4.13%
(P <0.05)

( 1), B2F.L.N O 5



952 6

. 121 14 ZYD00006
. 80.99% ~

BC, F, 121 97.93% 2.07% ~19.01% . 121

SSR 14 32
4516 ZYD00006 345 23.14%
334 . 121 (P<0.05)( 1).
14 B1.B2.C2.Dla.E.H.K O 8
53.75% ~ 100.00% . ZYD00006 12 .
0 ~46.25% . .
1 . (P <0.05)

Table 1 Markers showing segregation distortion allele in random population

little seed polulation and large seed population ( P <0. 05)

Random population Little seed material Large seed material

Primer name Linkage group X Primer name Linkage group X Primer name Linkage group X
Satt236 Al 12.03 Satt236 Al 4.92 Satt577 B2 9. 60
Sat_319 A2 52.59 Sat_319 A2 11. 20 Satt146 F 4.27
Satt332 Bl 4.93 Sat_212 A2 4.36 Satt373 L 9. 60
Satt484 B1 4.15 Satt565 Cl 7.78 Satt152 N 166. 67
Satt687 B2 4.53 Satt713 Cl 4.36 Satt492 0] 4.27
Satt713 Cl 12. 80 Sat_279 D1b 38.22
Satt531 Dla 3.91 Sat_227 D1b 15.82
Satt407 Dla 7.63 Sat_289 D1b 11. 20
Sat_279 D1b 30. 49 Satg001 D1b 30. 82
Sat_227 D1b 12. 80 Satt135 D2 18.42

BB475343 D1b 4.93 Satt582 D2 18.42
Sat_289 D1b 10. 34 Satt669 D2 5.77
Satg001 D1b 16.99 Sat_001 D2 15.82
Satt135 D2 14.13 Satt672 D2 6. 10
Satt582 D2 10. 34 Sat_220 D2 18.42
Satt669 D2 5.48 Satt146 F 60. 17
Satt146 F 87.90 Satt425 F 11.74
Satt145 4.15 Satt663 F 9. 66
Sat_317 4.93 Satt594 G 13. 41
Satt554 4.15 Satt504 G 21.22

AW734137 G 4.53 Satt505 G 7.38
Satt504 G 4.53 Satt503 G 5.77
Sat_180 H 4.15 Sat_324 I 9.19
Satt547 J 14. 13 Satt547 J 9.19
Satt242 K 4.15 Satt373 L 5.77
Satt544 K 4.15 Satt636 M 7.38
Satt552 K 4.15 Satt152 N 81.30
Satt495 L 5.76 Sat_306 N 7.38
Satt373 L 16.99
Sat_256 M 4.93
Satt152 N 595.94
Satt125 N 7.63
Sat_145 0] 4.93
Satt633 (0] 4.93
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Table 2 Frequency of donor fragment and deviation loci for large seed population and little seed population

Mean + SD Range
Population Number
Frequency X Frequency '
130 0.07 0. 07 8.93 £54.49 0.03 ~0.58 0~595.9
Random population
16 0.05 +0. 10 1.84 +15. 10 0~0.88 0 ~166. 67
Large seedselected groups
43 0.10 +0. 08 4.34 +10. 64 0~0.41 0.01 ~81.30

Little seedselected groups

1o

x° value was the significance detection of the chi square value for segregation distortion loci with one degree of freedom.

2.4
16.99 595.9%4., Sat _212.
P <0.05( Satt565  Satg001  Sat_001 . Satt672 . Sat_220. Satt425 .
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Satt505  Satt636 11 Satt152

; Satg001 Satt152 o
3
Table 3 The chi-square test of 100-seed weight loci
0L / / /
Random/Theory Selected / Theory Selected /Random
Population
Primer Group Frequency % Frequency % %
Satt152 N 0.58 595.94 0. 88 166. 67 4.42
Little seed material Sat_212 A2 0. 06 0 0.15 4.36 5.30
Satt565 Cl 0.08 0.27 0.18 7.78 4.67
Satg001 D1b 0.15 16.99 0.28 30. 82 4.26
Sat_001 D2 0. 08 0.46 0.22 15. 82 9.57
Satt672 D2 0.07 0 0.17 6. 10 5.39
Large seed material Sat_220 D2 0. 08 0.74 0.23 18.42 10. 32

Satt425 F 0.09 1.14 0.20 11.74 5.31
Satt594 G 0.10 1.97 0.21 13.41 5.10
Satt504 G 0.11 4.53 0.24 21.22 6.36
Satt505 G 0. 08 0. 46 0.17 7.38 3.90
Satt636 M 0.07 0.10 0.17 7.38 5.11

Satt152 N 0.58 595.94 0.41 81.30 4.88
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